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Abstract. The paper presents the results of studies regarding the influence of irrigation on 
the rape quality yield  culture in an important area of Transylvania, respectively Satu Mare, during 
2009-2011. In experiments tested a new biological material, varieties and hybrids with high yield. 
The experimental factors studied at Satu Mare were - factor A - water regime, factor B - variety, 
(especially biological material) and factor C - plant density. 
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INTRODUCTION 
 
In response to the degradation of the environment, representatives of most 
countries of the United Nations reunited in the Climate Change Convention meeting 
(United Nations Framework Convention on Climate Change, UNFCCC) developed in 
December 1997 in Kyoto, a major document, Protocol Kyoto - Climate Change 
Convention, which provides a significant reduction in emissions, confirming the 
indissoluble link between quality of life and quality of production and consumption of 
energy. In these circumstances, resort to renewable energy and environmental sources, 
replacing fossil fuel is one of the main actions included in the energy strategies of the 
European Union countries. Energy crop area and production in the EU, the production of 
bioethanol and biodiesel from renewable biomass is increasing since the 1990s, observing 
a significant increase in rape planted lands. Agricultural and socio-economic potential of 
our country and climatic conditions offered correspond at the claims of rape culture, oil 
and its derivatives being among the most suited biofuels, together with sunflower oil and 
soybean. 
Research conducted during 2009 - 2011 in Cluj-Napoca at UASVM, in 
collaboration with ICIA Cluj-Napoca, considered establishing irrigation regime and rape 
water consumption in the Somes Plain conditions in order to obtain maximum efficiency of 
water recovery and reducing energy consumption per unit of product, knowledge of the 
interdependence relations that exist within the technology irrigated rape culture and its 
optimization. With climate changes that have occurred in recent years due to global 
warming and intensifying droughts, plus the intention to apply new technologies in 
farming culture in general and specifically in this case, in Transylvania, research come to 
strenghten some technology norms at the irrigated rapeseed crop (1, 2, 3, 4, 5, 6). Given 
the fact that from 1 January 2007, Romania joined the European Union, all standard rules 
and criteria apply; criterion of effectiveness, efficiency and productivity, together with the 
risks elimination associated with agricultural production must be optimized to ensure the 
stability and sustainability of agriculture from an economical point of view. Through 
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rational and efficient use of natural resources and by linking agricultural technologies with 
the natural environment must be ensured long-term viability of the agricultural process. 
 
MATERIAL AND METHOD 
 
Experiences from Satu Mare were placed in Ardud on a relatively smooth surface, 
which is based on peat and clay formations, being packed with a network of drainage 
canals, which gives them its a good fertility. In the Satu Mare is a temperate continental 
climate with moderately temperatures located over the rest of the country, both in winter 
and in the summer. The average amount of annual rainfall ranges from 400-1000 mm. The 
experiments were polifactorial, three repetitions, located by the method subdivided parcels. 
Factors studied in Satu Mare experiences were: factor A - water regime factor B - variety 
(especially biological material) and factor C - plant density (Table 1). 
 
Table 1 
Summary of the experimental factors, Satu Mare, 2009 – 2011 
Analyzed factors Graduations 
Factor A 
Irigation regime 
a1 – non-irrigated 
a2 – irrigated 
Factor B 
Variety 
b1 – variety Bristol 
b2 – variety Capitol 
b3 – variety Contact 
Factor C 
Density 
c1 – density 100 b.g./m2 
c2 – density 150 b.g./m2 
c3 – density 200 b.g./m2 
To achieve its chosen watering irrigation furrows with the isolation provided to 
eliminate possible influnce that could arise between neighboring cultures. The land used 
for our study was limited by a containment area with a width of 5 m, to prevent influence 
between plots (transport nutrients, moisture influence). Research at Ardud - Satu Mare, 
whose results are presented in summary in this paper, were the introduction of three 
varieties of rape culture, application of technology to establish the crop irrigation system – 
influence of the plant seeding density on for the production of rape - beans and the amount 
of rapeseed oil. A measure of technological efficiency, irrigation, can influence the level 
and quality of production of all cultures, in general, and especially rape culture, which is a 
water-intensive plant in pursuing the research conducted was followed the evaluation of 
this factor’s effectiveness on the quantity and quality of production. It has also been 
observed the way of how the biological material adapted to the prevailing conditions, and 
in addition to the irrigated agricultural system, so as the effect of culture technology on the 
production and the amount of rapeseed oil. 
 
RESULTS AND DISCUSSION 
 
During the three experimental years, namely 2009, 2010 and 2011, the average 
yield of rapeseed oil was higher in irrigated crops, thus, in 2009, reached values of 688.26 
kg / ha, when crops were not irrigated and 841.30 kg / ha under irrigation conditions, 
compared with yields recorded in 2010, when they achieved 677.07 kg / ha (non-irrigated 
plots) and 885.81 kg / ha (irrigated plots) , and in 2011, when were obtained the highest 
values of oil production, 779.3 kg / ha (non-irrigated plots) and 939.89 kg / ha (irrigated 
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plots) (Fig. 1.). So, the experimental factor irrigation, significantly influences the 
production of rapeseed oil in each of the three experimental years, the most productive 
year being 2011. Comparative analysis of rapeseed production recorded throughout the 
experimental period, respectively the years 2009, 2010 and 2011 indicate that rapeseed 
production reached higher values in 2011, at most of the experimental variants analyzed 
(Fig. 2.). 
 
 
Fig. 1. Average production of rapeseed oil (kg / ha) obtained under the conditions of experimental 
factor irrigation regime compared for the years 2009, 2010 and 2011 
  
Average yield recorded the highest values for the varieties: Capitol 953.67 kg/ha in 
2011, 901.44 kg/ha in 2010 and 902.56 kg/ha in 2009. Variety Contact recorded  
intermediate or highly production close to control: 774.67 kg/ha in 2011, 731.89 kg/ha in 
2010 and 689.78 kg/ha in 2009. Variety Bristol, thought the control, showed slightly 
higher yields in 2011 and 2010 compared to 2009. Regarding the influence of experimental 
factor density, the best yields were obtained in culture in 2011, regardless of plant density. 
The results obtained show that the factor does not affect the content of rape seed oil as the 
differences obtained in the three gradations of the factor are small, but not statistically 
significant.  
During the three experimental years, 2009, 2010 and 2011, under the experimental 
factor irrigation regime, graduation a2 - irrigated, the average yield of rapeseed (kg/ha) 
analyzed in for the density experimental factor conditions density (c1 - 100 bg/ m2; c2 - 150 
bg/ m2; c3 - 200 bg/ m2), was higher in the experimental year 2011, and the best yields 
were obtained at the density of c2 - 150 bg/ m2 (Fig. 3.). In the experimental years 2009, 
2010 and 2011 in terms of non-irrigation, the average yield of rapeseed (kg/ha), analyzed 
in the conditions of the experimental grown variety and density, was higher in 2011 for all 
densities tested (Fig. 4.). The highest values of average production were recorded at 
Capitol varieties (1114 kg/ha in 2011 and 1004 kg/ha in 2010, 150 bg/ m2 density), Contact 
(867 kg/ha in 2011 and 833.67 kg/ha in 2010, at a density of 150 bg/ m2) and variety 
Bristol (1057.56 kg/ha at a density of 150 bg/ m2 in 2011).  
Comparative analysis of rapeseed production throughout the experimental period, 
respectively the years 2009, 2010 and 2011, shows that rapeseed production recorded 
higher values in 2011, at irrigated versus non-irrigated experiments (Fig. 5). 
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Fig. 2. Average production of rapeseed oil (kg/ha) obtained under experimental factor conditions 
grown variety, comparative in 2009, 2010 and 2011 
 
 
 
Fig. 3. Average production of rapeseed oil (kg/ha) obtained under experimental factors irrigation 
regime x thickness compared between experimental years 2009-2011 
 
 
 
Fig. 4. Rapeseed oil production (kg/ha) obtained in non-irrigated experiments under experimental 
factors variety grown x thickness compared between the years 2009, 2010, 2011 
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Fig. 5. Rapeseed oil production (kg/ha) obtained in irrigated experiences in the conditions of 
experimental factors grown variety x thickness compared between the years 2009 to 2011 
 
CONCLUSIONS 
 
Following the interaction regarding the interaction influence of experimental 
factors on the irrigation regime x variety grown x density on average production of 
rapeseed oil obtained from Satu-Mare can be drawn the following conclusions:  
In the conditions of the experimental factor irrigation regime, the interaction with 
experimental factors variety grown and density generated significant differences between 
rape crops under the conditions of experimental factor irrigation system, graduation a1 – 
non-irrigated, taken as control, and graduation a2 - irrigated, so: variety Bristol at a density 
of 100 bg/ m2 (d = 241.33 kg/ha, respectively 23.90% in relative values), variety Capitol at 
a density of 100 bg/ m2 (d = 195.34 kg/ha, respectively 25.20% in relative values) and 
variety Contact at the same density registered significant differences compared to the 
control (d = 117.78 kg/ha respectively 17.70% in relative values) (Table 6.7.).  
Differences registered at the crop sowed at a density of 150 bg/ m2, irrigated, for 
all three varieties of rape, are significantly distinct: Bristol (d=262.67 kg/ha, respectively 
41.10% in relative values) Capitol (d=213.11 kg/ha, respectively 26.20% in relative 
values) and Contact (d=137.78 kg/ha respectively 20.40% in relative values).  
At a density of 200 bg/ m2, irrigated, compared to the control, different results 
were obtained.  
The variety Bristol and variety Capitol showed significant differences in the 
production of rapeseed oil (d=278.89 kg/ha, 22.20% in relative values, respectively 
d=92.28 kg/ha, 10.50% in relative values).  
For variety Contact the resulting difference is small, it is not statistically ensured 
(d=28.00 kg/ha, respectively 3.90% in relative values).  
The highest yield of rapeseed oil production was registered in all three graduations 
of factor C (density), at variety Capitol, the best results being obtained at a density of 150 
bg/ m2, followed by variety Bristol at the same density at the irrigated variant. 
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